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line. The mesodcrmic cells aro nourished at the exj)ense of tlic 
nutritive yolk which .surrounds them ; they develop in the tyj)ical 
meseuehymatous fashion, and the cavities which arise between 
them to form the vascular canals are at their eommenoement little 
conlluent lacunae of irrcj^ular outline. Xone of these cavities can 
ho considered as corresponding, whether in its mode of development 
or its origin, to tho mesodermal zooiiites of the Annelids. 

The blastoderm ])rovides for these different proliferations without 
losing the appearance of a sim])lo ejuthclial layer surrounding the 
nutritive yolk ; it retains this condition after the rudiments of tln^ 
mesoderm with those of thoendoderm have arisen at its expense and 
6C])arated from it ; it then represents the ectoderm. — Comptes 
llendus^ tome cxii. no. 25 (22 jnin, 1891), pp. I4(i0-14(>2. 

On the Development of the Mesoderm of Qriistacert, and on that of the 
Onjans derived from it. lly ^1. Lons Kotjlk. 

I have shown in a former note (June 1891) on the basis of tho 
embryonic stages of PorceUio scaher, Latr., the process of the forma- 
tion of the endoderra ; the layer is produced from a pair of rudiments 
ansing from two symmetrical regions of the anterior portion of tlie 
blastoderm. The mesoderm also has the same origin, with this 
difference, however, that the mode of development is much less 
regular. 

]My observations have been conducted upon PorceUio scaher and 
Palcemon serratns, Fabr. At the moment when the cells of the blasto- 
derm are multiplying in the median ventral line for the production 
of the nervous centres, and on the sides of the anterior extremity of 
the body to give rise to tho rudiments of tho endoderm, two new 
zones of proliferation appear, one on either side of the ventral nervous 
band. The different regions of each zone arc not perfectly similar ; 
some, separated by equal distances, are thicker than others, and 
raise up the blastoderm which covers them and from which they have 
arisen ; these elevated spots are the rudiments of the limbs. Tho 
blastoderm left at the periphery will become the ectoderm of these 
appendages , the central mass of cells represents the mesoderm ; the 
cells of this mass become transformed into muscle-fibres in the way 
which I have described in a previous note (‘CWiptes llendus,^ 
January 1891). 

An analogous multiplication of cells takes place tbroughont tho 
entire blastoderm, except in those regions which furnish the rudi- 
ments of the nerve-centres and of the endoderm, only the process 
is less vigorous ; its efi:ect is to produce the elements which penetrate 
into the yolk lying beneath the blastoderm, and destroy it little by 
little by feeding upon the nutritive materials which it eoutaiiis. 
These elements correspond to tho vitelline cells of authors, as to 
which opinions have been so numerous and so contradictory ; ihoy 
all arise from the blastoderm alone, and are destined to form the 
mesoderm of the body, without there being any differences of deve- 
lopment between them or ground for distinguishing between a 
primary and .secondary mesoderm. Ileeeiving their proper situation 
* supn). 
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ill the ]) 0 (]y of tlie embryo, tliesc cells are placed between the blaslo- 
dorm and the endodenn ; they multiply by karyokinesis, jii.st like 
those of the limbs. 

The middle layer is now constituted. The elements arise from 
the blastoderm, which, after haviri" provided for their genesis, 
persists as the ectoderm on the surface of the body, ^loreover, its 
cells are distributed tliroughout the entire embryo between the 
blastoderm and endoderm, arc immersed in the deutoplasm, which 
they devour little by little, and are accumulated in large numbers 
in the rudiments of the feet. 

The mesoderm will next develop in the mescnchymatous fashion. 
The mass of cells ]daced in each budding foot commences by acquiring 
a cential cavity, or sometimes two or three adjoining one another ; 
tlie cells wliicli surround this cavity separate from their neighbours 
and beconie free in its interior. The whole of the elements of the 
tnass gradually become involved in this ])rocess of dissociation ; 
they increase in length, collect into bands crossing one another iu 
different directions, and become transformed into muscle-fibres. 
The result is the production, in the s])aeo limited by the eetoderm 
of the limb, of a plexus of mesodermic elements ; the meshes of 
this plexus are spaces filled with a liquid containing a few cells 
which have not undergone transformation, and which become the 
vascular sinuses of the appendage ; the jdasma which fills them and 
its cells roi)reseut the nutritive fluid. The fact that a little central 
cavity is ])riiuitivoly present in each young a})pcndage lias caused 
many enihryogcnists to admit the regular mctameric division of the 
ventral mesodermic bands, ami that, not only for tlie Crustacea, hut 
also for the rest of the Artliropoda (excepting l\rlpain.^, whicli 
a])])ears to me to he wrongly included among the .\rthroj)ods). 
There is nothing in this mode of development whicli is comparable 
to the iiartitioniiig of the cmlomc of the Annelids and Vertebrates: 
the whole jiroeess stops at the dcvclo])ment in the appendages, while 
they are still (juite small, of clefts which are destined to l)ecome 
blood-lacuna' and of which tlie first arises almost at the centre of 
the limb. 

The mesoderm of the body also develops in a similar way : its 
elements, by devouring the nutritive yolk, occasion the formation of 
singular spaces, wdiich communicate with one another ami dovclup 
into blood-lacuna ; ono of the latter, however, snrrouinliiig the 
intestine, becomes isolated fiom its ueiglihours and constitutes the 
])cri-intcstinal cavity. Jiut hotbre this separation is elfectod, a group 
of mesodermic cells, situated above the ju'octodo'um, olongatCvS and 
acquires a central cavity, wdiicli proceeds to unite with the meso- 
dermic sjiaces : this hollow’ mass is the rudiment of tlio heart. 

To sum up our results. The mesoderm is jiroduced by almost 
the whole of the hlastodenu, w ithout the appearance of onteroccelic 
rudiments or divert icula; its elements devolo]> by the mesenehy- 
matons proee.ss ; the sole representative of a ccvlomo is tlio enstunhlo 
of the circulatory apjiaratus and the jioriviscoral cavities, which has 
the value of a ]'scudoc(rh* ; no imrtioM of it undergoes mclameriza- 
tion such as is met with in the Annelids or Vertebrate s. — (\>utpt,s 
toiiK' (‘xiii. m». ‘A juillct, ISPl). p]». 1."):; 1."."). 


